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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (currently amended): A steering angle estimating apparatus for vehicle that has wheel 
rotational velocity sensors for four wheels, respectively, and estimates a steering angle of a 
vehicle based on wheel rotational velocities from the wheel rotational velocity sensors, 

wherein a first value obtained bv a first predetermined formula based on rotation 
velocities of left and right 2-wheels on front or rear is compared with a second value obtained bv 
a second predetermined formula based on rotation velocities of front and rear 2-wheels on right 
or left side r elationships in th e whe e l rotational velociti e s b e tween two combinations of front and 
r e ar wh e els on right and l e ft sid e s or e compared , so that slip of the four wheels is detected. 

2. (original): A steering angle estimating apparatus for vehicle according to claim 1, 
wherein when the two combinations of the front and rear wheels on the right and left sides match 
with each other, even if one of the four wheels slips, a siped wheel is specified so that the correct 
steering angle can be estimated. 

3. (original): A steering angle estimating apparatus for vehicle, wherein slip of the 
wheel is detected by checking that when turning radiuses of the four wheels fl, fr, rl and rr are 
respectively designated by Rfl, Rfr, Rrl and Rff, steering angles of the front wheels fl and fr are 
respectively designated by ai and ttr, an axle distance of the vehicle is designated by L, a vehicle 
width is designated by E, a turning radius of the center of a front wheel axle is designated by Rf, 
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a turning radius of the center of a rear wheel axle is designated by Rr, and wheel velocities of the 
wheels fl, fr, rl and rr, namely, left front wheel, right front wheel, left rear wheel and right rear 
wheel are designates by cofi, ©&, cori and corr, respectively, a steering angle a of the center of the 
vehicle and the respective wheel velocities ©fi, ©&, ©ri and ©rr establish the following 
relationships: 



and the front and rear wheels on the right and left sides and Hie steering angles ai and Or of the 
right and left wheels establish the following relationships: 



4. (original): A steering angle estimating apparatus for vehicle according to claim 3, 
wherein after the vehicle velocity reaches a predetermined velocity, the slip is detected. 

5. (original): A steering angle estimating apparatus for vehicle according to claim 3, 
wherein the slip is detected in predetermined cycle. 

6. (currently amended): An electric power steering apparatus that contains a steering 
angle estimating apparatus for vehicle which has wheel rotational velocity sensors for four 

wheels, respectively, and compares relationships in th e whe e l rotational velociti e s of two 
combinations of two of the front and r e ar whe e ls on th e right and left sides based on signals from 



on rotation velocities of left and right 2-wheels on front or rear with a second value obtained bv a 
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first value obtained bv a first predetermined formula based 
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second predetermined formula based on rotation velocities of front and rear 2-wheels on right or 
left side, so as to detect slip of the four wheels. 

7. (original): An electric power steering apparatus according to claim 6, wherein even if 
one of Ihe four wheels slips, the steering angle estimating apparatus for vehicle confirms that two 
combinations of two of the front and rear wheels on the right and left sides so as to specify the 
slipped wheel and be capable of estimating the correct steering angle. 
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